
STOP 



Early Journal Content on JSTOR, Free to Anyone in the World 

This article is one of nearly 500,000 scholarly works digitized and made freely available to everyone in 
the world by JSTOR. 

Known as the Early Journal Content, this set of works include research articles, news, letters, and other 
writings published in more than 200 of the oldest leading academic journals. The works date from the 
mid-seventeenth to the early twentieth centuries. 

We encourage people to read and share the Early Journal Content openly and to tell others that this 
resource exists. People may post this content online or redistribute in any way for non-commercial 
purposes. 

Read more about Early Journal Content at http://about.jstor.org/participate-jstor/individuals/early- 
journal-content . 



JSTOR is a digital library of academic journals, books, and primary source objects. JSTOR helps people 
discover, use, and build upon a wide range of content through a powerful research and teaching 
platform, and preserves this content for future generations. JSTOR is part of ITHAKA, a not-for-profit 
organization that also includes Ithaka S+R and Portico. For more information about JSTOR, please 
contact support@jstor.org. 



182 

8r 2 



/** (i**+$0* — J^ + icos 2 ^— jTrsintf costf+flsinfl oos0)dO= 
o 



^rr 2 . 



Second Case. The two chords AB and A '2?' may he on different sides of 

the diameter XY; that is, the chord A'B' now becomes the chord MN in position. 

.•.Area AMNB=TJ 2 =(<£ + +sin<£ cos<£-|-sin0 cos0)r 2 ; and consequently, 
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.•.J.— £(.4, +J. 2 )=(^r + l/47r)r 2 , which is the required average area. 
Corollary. If r=l , A=|^-| ; that is, the required average is slightly greater 
than one-third of the given circle. 



CALCULUS. 

201. Proposed by i\ P. MATZ, Sc. D., Ph. D. 

Solve =-= — =0. 

J J o 1+w 2 

Solution by 6. B. M. ZERE. A. M., Fh. D,, Parsons, W. Va. 

fr^- 9 =0. frtan-^T^O. .■.ftan--$U =0 . .■*=*. 

J J o 1+w 2 J L J J dx dx 

y=C=& constant. 

202. Proposed by W. J. GREENSTREET, M. A., Editor of the Mathematical Gazette, Stroud, England. 

Find the complete primitive of y=2px+ ap 2 . Regard the primitive as the 
equation giving the arbitrary constant, and if the primitive has equal roots dis- 
cuss the equation expressing that condition. 

Solution by G. W. GREENWOOD, M. A. 

Differentiating with regard to x we obtain an equation which may be written 

fa I o o 

P ~dp~ + 2x== - 2a P- 

Integrating, we have Bp 2 x + 2ap s =c, where c is a constant. Eliminating 
p between this equation and the original equation, we get 
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a*c 2 +2c(2x 9 4 3axy) -y^iay+Sx 2 )=0. 

This is the primitive equation. If the values of c are equal, then 

(2x s +3axy) 2 +a*y*(iay-\-3x !! )=0 ; i. e., (x*+ayy=Q. 

When the discriminating equation has a factor cubed, this factor equated to zero 
gives the cuspidal locus of the given family of curves. In fact, in the present 
case there is a cusp at the point ( ai cS , — al c* ). 



GEOMETRY. 

260. Proposed by W. J. GREENSTREET, M. A., Stroud, England. 

Perpendiculars to the radius vector are drawn through points on 
r=a4-boosn6. Find the radius of curvature of their envelope at a point at a given 
distance from the origin. 

I. Solution by G. B. M. ZERR, A. M., Pb. D. 

r—a + beosnd=Rcos(<l>—0)=p (1). 

Differentiating (1) we get, — &wsinw0=Rsin(<£ — 0) (2). 

.-..K s =:(a+&cosw0) 2 +b 2 n i sin 2 rJ (3). 

.•. J B 2 =i) 8 +6 8 w 8 -M 2 0)-a) 2 (4). 

(3) and (4) are both equations to the envelope. 
Radius of curvature =p=B(dR/dp). 

:. p=p-\-an % —n 2 p—r-\-an 2 —n*r=an* -)-(l — w s )(a+&cosw0) 
=a-J-6cosw0— &M 2 eosn0=a— 6(w s — 1)cosh0. 

II. Solution by G. W. GREENWOOD. M. A. 

Let (p, a) be the foot of the perpendicular from the origin upon the tan- 
gent at a point P of the envelope. Then at P, 

P=p + d i p/da l! =a-}-'bcosna— bn 2 aosna, 
since p—-a-\-beosna. 



MECHANICS. 

188. Proposed by G. B. M. ZERR, A. M., Ph. D., Parsons, W. Va. 

I have a tank, the lower part of which is a hemisphere 22 feet in diameter. 
The rest is a cylinder 22 feet in diameter, and altitude 28 feet. This tank is con- 
nected with the earth by a vertical stand-pipe 10 inches in diameter, 130 feet 
long, extending 2 feet into the tank. The tank is filled by a 2£ inch pipe 65 feet 
long, having one right-angled elbow delivering the water into the bottom of the 
stand-pipe from a steam pump under 96 pounds gauge pressure. How long will 
it take to fill the pipe? 



